Role of microRNA-27a in down-regulation of angiogenic factor AGGF1 under hypoxia associated with high-grade bladder urothelial carcinoma.
Hypoxia stimulates angiogenesis under a variety of pathological conditions, including malignant tumors by inducing expression of angiogenic factors such as VEGFA. Surprisingly, here we report significant association between down-regulation of a new angiogenic factor AGGF1 and high-grade urothelial carcinoma. The proportion of strong AGGF1 expression cases was significantly lower in the high-grade urothelial carcinoma group than that in the low-grade urothelial carcinoma group (P=1.40×10(-5)) or than that in the normal urothelium tissue group (P=2.11×10(-4)). We hypothesized that tumor hypoxia was responsible for differential expression of the AGGF1 protein in low- and high-grade urothelial carcinomas, and therefore investigated the molecular regulatory mechanism for AGGF1 expression under hypoxia. Under hypoxic conditions, AGGF1 protein levels declined without any change in mRNA levels and protein stability. Hypoxia-induced down-regulation of AGGF1 was mediated by miR-27a. Overexpression of miR-27a suppressed AGGF1 expression through translational inhibition, but not by RNA degradation. Moreover, the hypoxia-induced decrease of AGGF1 expression disappeared after miR-27a expression was inhibited. Furthermore, down-regulation of AGGF1 reduced hypoxia-induced apoptosis in cancer cells. Taken together, the results of this study indicate that (1) hypoxia down-regulates expression of the AGGF1 protein, but not AGGF1 mRNA, by inducing expression of miR-27a; (2) Down-regulation of AGGF1 had an apparent protective role for cancer cells under hypoxia; (3) Down-regulation of the AGGF1 protein confers a significant risk of high-grade human urothelial bladder carcinoma.